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transversity how to measure in SIDIS

— chiral odd
— observed only in combination with another
chiral odd structure

— interference fragmentation: At (lpL — | + (77, 77) + X))

— final state polarisation:
spin-1/2 (A) and spin-1 (p) fragmentation — see talks by H.C. Chiang,
U. Stosslein

— Collins effect: Ap (lpp. = 1+ 7+ X)

Ap = (sin¢)yr x hi(r) @ Hi-(z, k7)
... azimuthal asymmetries
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DIS4SIDIS cross section

[Mulders and Tangermann, NP B461 (1996) 197]
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transversity how to measure in SIDIS

UeH—)th — § :fH%q ® O_eq—>eq ® Dq—)h
q

y U
chiral-odd DF chiral-odd FF

= single-spin azimuthal asymmetries (SSA), where either the beam or target is polarised

,,,,,,, X P, pion transverse momentum

s / 77777777 / / ¢ azimuthal angle of 7 around the
Rt virtual-photon direction
%LV “’
/:> e 2 St = |S|sin6,
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(Py) = 0.86, (Pp) = 0.84

Q% >1GeV?, W >2GeV,y < 0.85
0.023 < z < 0.4

45 < E_+ < 13.5 GeV (Cerenkov: 96,97)
20 < Bz i+ < 15.0 GeV (RICH: 98-00)

7% E, > GeV (neutral cluster)
0.1 < M., < 0.17 GeV

02 < 2<07, P, >0.05GeV

target single-spin azimuthal asymmetry
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~ target SSA

() = 0.09, (y) = 0.57, () = 0.48, (P,) = 0.44, (Q*) = 2.4 GeV?
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azimuthally weighted asymmetries

analysing powers for target longitudinal polarisation:

P
( ]\; sin ¢)ur, o« (1 — y)[ St Z(eix he(x) HE(2))

< Vin

2(2 —y)
V1—y

1 a a
+65L Z(eix hi(x) HlL (z2)) + -]

HERMES: longitudinal polarised target: (St o sinf, o« 1/@Q) first term contri-
butes with 15% to 20%
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deuteron data is preliminary
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model calculations for

ep > enm X

ASln gb

[Oganessyan et al., hep-ph/9808368, PLB 483 (2000) 69]
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approximation:

])/L(ZIL') — ]71( )

~ hi(x)

hJ_(1)< )

upper limit: hy = (f1 + g1)/2
Soffer inequality

lower limit: Ay = g1
non-relativistic limit

'Collins guess’ for Hi:

| kr | Hy (2, k7)
Mh Dl(Z k )
Mc | k|
~ MR

Ac(z, kr) =
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model calculations for

Asin(p

Asin(p

Asincp

olll (P

[Ma, Schmidt, Yang, PRD63(2001); Efremov, Goeke, Schweitzer, EPC24(2002)]
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model calculations for A
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[Efremov, Goeke, Schweitzer, EPC24, 407 (20C

chiral quark-soliton model:
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remarks on model calculations

sin @ moments from proton + deuteron targets well described by various model
calculations based on Collins effect (~ hy ® Hi)

BUT

= @ longitudinally polarised target: St w.r.t. v* o« 1/Q

Aii{}qb ~ twist-3: hLHlL(l) contribution &~ 75% < opposite sign
while thlJ_(l) contribution ~ 25% / [K. Oganessyan], [Efremov, Goeke, Schweitze

= SSA from final state interaction (gluon exchange) = Sivers effect ~ fi7 ® D
Collins + Sivers effect show different dependence on z

= for transversely polarised target:

sin(@l, + @) ~ hi ® Hi- while  sin(@}, — ¢5) ~ fiz ® D
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Az
_ Zz:—; Sin(ﬁbj) — Zz:_1 sin(g;)
R [NT + N7
 Sealdret(s) H)
> aaleaw fo(x) DI(2))

e*(x) ... twist-3 chiral odd DF

Hi%(z) ... Collins FF
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summary & outlook

single-target + single-beam spin azimuthal asymmetries measured in 7(K)
electroproduction with longitudinally polarised target and beam

A%igb well described by model calculations based on Collins effect

= non-ambiguous measurement of transversity will be possible
with transversely polarised target:

— HERMES run-1l 2002++
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